Introduction
============

Breast cancer is the most frequently diagnosed malignancy among women worldwide. Multidisciplinary treatment has improved the overall survival rate among early-stage patients, which is reported to be 88.8% at 5 years for Caucasian females. An increasing number of patients treated for breast cancer are at risk of developing a second primary malignancy during medical follow-up.[@b1-ijgm-11-399]--[@b3-ijgm-11-399] Metastatic disease rate iŝ30% and represents the leading cause of deaths in breast cancer patients. Solitary breast cancer hepatic metastases occur in 5%--25% of cases, and differential diagnosis should include primary hepatocellular carcinoma (HCC) especially at high-risk patients. False diagnosis may lead to inappropriate oncologic staging and treatment of the disease.[@b1-ijgm-11-399],[@b4-ijgm-11-399]--[@b6-ijgm-11-399] We present the case of a patient who had been treated for invasive ductal breast cancer 7 years ago and was found to have both a solitary hepatic and a pancreatic lesion.

Case presentation
=================

Our patient is a 73-year-old Caucasian female with medical history of hypertension and type 2 diabetes. She had been treated for invasive ductal breast cancer 7 years ago with lumpectomy of the left breast and axillary lymph node dissection. Radiation therapy and seven cycles of adjuvant chemotherapy were administered to her postoperatively, and Anastrozole was prescribed to her for 5 years. She underwent regular annual follow-up for 5 years with chest and abdominal computed tomography (CT) scanning with no signs of recurrence or metastatic disease. Seven years after the initial treatment for breast cancer, abdominal CT revealed a solid hepatic lesion at segments VI and VII measuring 7 cm in diameter as well as a 1 cm calcified lesion at the tail of the pancreas ([Figure 1](#f1-ijgm-11-399){ref-type="fig"}, left). Tumor markers AFP, CA 15--3, CA 19--9, and CEA were all within normal limits and the patient did not have any symptoms or signs of abdominal mass apart from mild tenderness on palpation of the right subcostal region. Moreover, biochemical markers of liver and pancreatic function were normal.

Subsequently the patient went through oncologic consultation, and both lesions were considered to be resectable, although controversy arose whether they were metastatic or second primary malignancies. CT-guided percutaneous biopsies or laparoscopic biopsies were proposed as minimal invasive methods of diagnosis. The patient rejected both of them due to the risk for possible complications and cancer spillage and decided to undergo laparotomy, open rapid biopsy, and excision of the lesions in one procedure. After accessing the peritoneal cavity through an extended right subcostal incision, we performed hepatic mobilization and exposure of the right hepatic lobe. A solid mass was recognized at hepatic segments VI and VII and rapid biopsy was taken which showed primary HCC. Moreover, after entering the lesser sac, a second rapid biopsy was taken from the lesion at the pancreatic tail which showed chronic fibrosis without elements of malignancy ([Figure 2A](#f2-ijgm-11-399){ref-type="fig"}). We decided to perform resection of hepatic segments VI and VII since intraoperative hepatic ultrasound also confirmed that the mass was resectable with safe oncologic margins. Hepatic segmentectomy was achieved using a microwave tissue coagulator to mark and coagulate the margins of hepatectomy and ultrasound harmonic scalpel to transect the hepatic parenchyma with a minimal blood loss of 40 cc ([Figure 3](#f3-ijgm-11-399){ref-type="fig"}). Moreover, argon beam coagulator and fibrin glue were used to seal the raw liver surface and prophylactic cholecystectomy was also performed. Finally, the pancreatic lesion was left intact since malignancy was not confirmed with rapid biopsy.

Pathology report described a hepatic mass with maximum diameter of 6.5 cm which consisted of malignant cells with mild to severe atypia and low to medium mitotic rate. Immunohistochemistry showed that cancer cells highly expressed keratins 8/18, Hep-Par 1 and AFP and did not express keratin 7 and GATA-3 ([Figure 2B--D](#f2-ijgm-11-399){ref-type="fig"}). Endothelial cells within the mass were positive for CD 34. The gallbladder along with the cystic lymph node was normal. The final diagnosis was low-grade HCC with liver margins widely free from malignant infiltration.[@b7-ijgm-11-399]--[@b9-ijgm-11-399]

The postoperative course of the patient was uneventful. The subdiaphragmatic and subhepatic drains were removed on the third postoperative day without signs of hemorrhage or bile leakage and the patient was discharged on the fifth postoperative day. Follow-up abdominal CT scanning on the first and sixth month after the operation showed subcapsular hepatic fluid collection without recurrence of the HCC ([Figure 1](#f1-ijgm-11-399){ref-type="fig"}, right). The patient remains disease free 2 years after the hepatic segmentectomy without any adjuvant therapy.

Written informed consent obtained from the patient is for publication of the case details and any accompanying images.

Discussion
==========

Long-term survivors among patients treated for breast cancer are at a higher risk for developing a second primary malignancy according to Warren and Gates criteria compared with the general population. This occurs in about 12% of the affected women, and they comprise 25% of the total multiple cancer patients. This risk has mainly been associated with adjuvant therapy. Chemotherapy is linked to acute myeloid leukemia and myelodysplastic syndrome, hormonal therapy with Tamoxifen predisposes to uterine cancer and radiation therapy increases the risk for sarcomas and lung cancer. Finally, the incidence of gastrointestinal malignant tumors has been reported high in breast cancer survivors.[@b1-ijgm-11-399]--[@b3-ijgm-11-399],[@b7-ijgm-11-399],[@b8-ijgm-11-399]

Liver is the third commonest site for breast cancer metastasis after the bony skeleton and the lungs. Median survival in these cases is \~4 months with very low 5-year survival. Solitary hepatic breast cancer metastases eligible for surgical resection occur in \~5% of the patients. Multiple studies have confirmed that margin negative hepatectomy in these carefully selected patients although cytoreductive in nature offers a survival advantage over standard chemotherapy regimens and can be done safely.[@b4-ijgm-11-399]--[@b6-ijgm-11-399],[@b9-ijgm-11-399]--[@b13-ijgm-11-399]

Metastatic disease of the pancreas from a distant malignancy is very rare, and there are only 12 reported cases originating from breast cancer. Although pancreatic resection has been described in some of these cases, they are associated with poor prognosis.[@b14-ijgm-11-399],[@b15-ijgm-11-399]

Our patient is a 7-year survivor after multidisciplinary treatment for breast cancer who presented with two suspicious lesions at the liver and the pancreas. The incidence of liver metastasis in breast cancer patients is much higher than that of second primary HCC. HCC is the commonest primary hepatic malignancy and is strongly associated with cirrhosis, chronic hepatitis B and C infection and alcoholic liver disease. Previous long-term Tamoxifen therapy has been described in a case of second HCC, but in general HCC is not associated with adjuvant therapy for breast cancer like other second malignancies mentioned before. Diagnosis may be clinically confirmed in high-risk patients with elevated AFP levels and typical imaging features at four-phase dynamic contrast enhanced CT.[@b16-ijgm-11-399]--[@b19-ijgm-11-399] Our patient did not belong to a high-risk group and had normal AFP levels, and the hepatic lesion showed only arterial enhancement on CT.

The patient underwent oncologic consultation due to the complex history and clinical manifestations. The hepatic lesion was highly suspicious for malignancy and differential diagnosis pointed to breast cancer metastasis as the most probable scenario, although HCC could not be ruled out. The calcified pancreatic lesion had rather benign features and rarity of pancreatic metastases was also evaluated. Both lesions were considered resectable according to CT findings. Minimal invasive methods of biopsies were proposed to the patient to get a definitive diagnosis. False diagnosis of hepatic metastasis from breast cancer could lead to inappropriate medical treatment with endocrine therapy and chemotherapy and would delay the appropriate treatment of primary HCC which is principally R0 surgical resection in patients with well-maintained liver function.[@b17-ijgm-11-399],[@b18-ijgm-11-399],[@b20-ijgm-11-399]

Our patient denied CT-guided or laparoscopic biopsies of the lesions and since R0 surgical excision of a solitary hepatic metastasis from breast cancer is also safe and potentially beneficial, we proposed and the patient accepted to undergo surgical rapid biopsies and surgical excision of the hepatic and if needed of the pancreatic lesion during one operation. The pancreatic lesion was left intact since malignancy was not confirmed. The hepatic mass was proven to be a primary HCC. Intraoperative hepatic ultrasound confirmed that the right hepatic vein and major intrahepatic ducts were not infiltrated by the HCC. Thus we planned to perform a wide right hepatic segmentectomy (VI--VII) with a 2 cm margin of normal liver parenchyma which is oncologically acceptable and preserves hepatic parenchyma minimizing the risk for postoperative acute liver failure. For that purpose we used a microwave tissue coagulator which is a safe and effective method to perform ablation and transection of hepatic parenchyma in less time and with minimal heat-sink effect and intraoperative blood loss. We also combined the use of harmonic scalpel to achieve a faster and safer hepatic transection.[@b21-ijgm-11-399]--[@b25-ijgm-11-399]

The patient tolerated the operation well and had an uncomplicated postoperative course. Since pathology report confirmed the wide margin-free excision of the HCC and staging of the patient excluded extrahepatic disease, the oncology council denied any further adjuvant therapy at present and suggested transarterial chemoembolization or treatment with sorafenib in case of future recurrence. Two years after the operation, the patient remains disease free from both treated malignancies and under close medical follow-up.[@b17-ijgm-11-399],[@b18-ijgm-11-399],[@b26-ijgm-11-399],[@b27-ijgm-11-399]

Conclusion
==========

Patients treated for breast cancer are at a high risk for developing a second primary malignancy and they should undergo close medical follow-up which should be continued even if 5-year survival is achieved. Differential diagnosis of hepatic lesions detected in these patients apart from liver metastases should include primary hepatic malignancies. Thus, all hepatic lesions in breast cancer patients should be evaluated with open mind, and liver biopsy should be performed to get a definitive diagnosis and implement the proper treatment strategy.
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![Left: Preoperative abdominal CT. Solid hepatic lesion at segments VI and VII (arrows) and calcified lesion at the tail of the pancreas (circle). Right: Postoperative abdominal CT. Subcapsular hepatic fluid collection without recurrence of the HCC (circle).\
**Abbreviations:** CT, computed tomography; HCC, hepatocellular carcinoma.](ijgm-11-399Fig1){#f1-ijgm-11-399}

![(**A**) Scar lesion from the pancreas (H&E 100X). (**B**) The tumor cells are arranged in abnormal and thick trabeculae (H&E 100X). (**C**) The neoplastic cells are positive for HepPar1 (Immunostain 200X). (**D**) The neoplastic cells are positive for AFP (Immunostain 200X).](ijgm-11-399Fig2){#f2-ijgm-11-399}

![Left: Intraoperative photo. Microwave tissue coagulator marking the margins for hepatic segmentectomy. Right: Gross specimen photo. Hepatic segments VI and VII containing the HCC.\
**Abbreviation:** HCC, hepatocellular carcinoma.](ijgm-11-399Fig3){#f3-ijgm-11-399}
